Site-specific accumulation of the cancer preventive dietary polyphenol ellagic acid in epithelial cells of the aerodigestive tract.
Ellagic acid (EA), a polyphenol present in berries, has been demonstrated to prevent oesophageal and colon cancer in animals. To better understand the site-specificity of these effects, we studied the accumulation and transport of [14C]EA in rat aerodigestive epithelial cells in-vivo and in cultured human cells. When [14C]EA was administered to rats by gavage, a high content of EA was found in the oesophagus and small intestine at 0.5 h after oral administration and in the colon at 12 h, with very low amounts in plasma and peripheral tissues. Studies in human intestinal Caco-2 and human oesophageal HET-1A cells found very limited transcellular transport (Caco-2) of EA but high accumulation (Caco-2 and HET-1A) in the cells. In more detailed studies in the Caco-2 cells, accumulation of EA displayed ATP- and Na+-dependency. Multiple interventions permitted the exclusion of a number of transporters as mediators of this uptake. A dramatically reduced transport of EA at low pH (5.5) compared with high pH (7.4) suggested an important role for the negative charge of EA. This was supported by the organic anion transport inhibitors 4,4'-diisothiocyanatostilbene-2,2'-disulfonic acid and bromosulfophthalein. The latter produced as much as 78% inhibition at the 100 microM concentration. Finally, Caco-2 cells were shown to express organic anion transporter 4 (OAT4) mRNA, as was the human large intestine. EA appears to be accumulated along the aerodigestive tract using OAT-like transporters, one of which might be OAT4.